Structure-activity relationships among 2-substituted 5,6-dichloro-, 4,6-dichloro-, and 4,5-dichloro-1-[(2-hydroxyethoxy) methyl]- and -1-[(1,3-dihydroxy-2-propoxy) methyl]benzimidazoles.
The sodium salt of 2,5,6-trichlorobenzimidazole (8a) was condensed with [2-(benzyloxy)ethoxy]-methyl chloride (9) and [1,3-bis(benzyloxy)-2-propoxy]methyl chloride (18) to provide the corresponding protected acyclic nucleosides 10a and 19a, which on debenzylation afforded 2,5,6-trichloro-1-[(2-hydroxyethoxy)methyl]benzimidazole (11a) and 2,5,6-trichloro-1-[(1,3-dihydroxy-2-propoxy)methyl] benzimidazole (20a), respectively. A similar condensation of 2,4,6-trichlorobenzimidazole (2a) and 2,4,5-trichlorobenzimidazole (7a) followed by debenzylation yielded 11b, 20b, 11c, and 20c, respectively. A nucleophilic displacement of the 2-chloro group of 11a-c and 20a-c with liquid ammonia, methylamine, dimethylamine, and thiourea furnished several interesting 2-substituted compounds in good yields, e.g., 12-14(a-e), 21-23(a-e), 15-17, and 24-26. Alkylation of the 2-thio analogs 15-17 and 24-26 with benzyl chloride furnished the 2-alkylthio acyclic nucleosides 12d-14d and 21d-23d. Desulfurization of 15 and 24 with Raney Ni furnished 5,6-dichloro-1[(2-hydroxyethoxy)methyl]benzimidazole (12e) and 5,6-dichloro-1-[1,3-dihydroxy-2-propoxy)methyl]benzimidazole (21e), respectively (acyclic analog of 5,6-dichloro-1-beta-D-ribofuranosylbenzimidazole). Similarly the dihalo compounds 13e, 14e, and 23e were prepared in moderate yields from the 2-thio analogs 16,17, and 26. Treatment of 2-bromo-5,6-dichlorobenzimidazole (8b) with 27 and 30 gave the protected acyclic compounds 28a and 31a, which on deacetylation with sodium carbonate and potassium cyanide yielded 2-bromo-5,6-dichloro-1-[(2-hydroxyethoxy)methyl]benzimidazole (29a) and 2-bromo-5,6-dichloro-1-[(1,3-dihydroxy-2-propoxy)methyl]benzimidazole (32a), respectively, in moderate yields. The 2-bromo-4,6-dichlorobenzimidazole and 2-bromo-,5-dichlorbenzimidazole analogs 29b,c and 32b,c were prepared in a similar manner. Compounds were tested for activity against human cytomegalovirus (HCMV) and herpes simplex virus type 1 (HSV-1) and for cytotoxicity. In marked contrast to the ribosylbenzimidazoles, none of the acyclic analogs were specific and potent inhibitors of HCMV. Only the 2-thiobenzyl analogs 12d, 13d, 14d, and 23d and the 2-Br analogs 32a,b were active, but activity was not well separated from cytotoxicity. The lack of specific and potent antiviral activity strongly suggests that these acyclic nucleoside analogs are not phosphorylated by HCMV or HSV-1 gene products and that the ribosylbenzimidazoles do not require phosphorylation for antiviral activity.